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with the chloroform-insoluble residue, the lower-phase lipids and the upper-phase fraction. Only the upper-phase material showed any ability to absorb antibody, and then only when phosphatidylcholine was added as auxiliary lipid.
Immunofluorescence of the cells was investigated by the indirect method by using fluorescein isothiocyanate-conjugated anti-(rabbit globulin) antiserum. By using this technique again only a fraction (1 6-27 %) of the cells were found to give a positive reaction. The appearance was typical of cell-membrane antigens, namely bright peripheral staining that did not usually involve the whole membrane. The smaller proportion of reactive cells detected by this procedure presumably reflects the threshold for detection. It also indicates further heterogeneity in the cell population with respect to this antigen, which may be useful in further characterizing these cells.
We thank the Multiple Sclerosis Society of Great Britain for their financial assistance. Reactions leading to the synthesis of lipid molecular species from [2-3H]glycerol have been previously studied in rat brain in vivo (MacDonald et al., 1975; Porcellati & Binaglia, 1976) . In the present experiments, the metabolism of these species has been examined in rat brain microsomal fractions in vitro by following, step by step, the reactions involved in phosphatidylcholine and phosphatidylethanolamine synthesis.
The microsomal fractions were incubated at different time-intervals with sn-[U-14C]-glycerol 3-phosphate (specific radioactivity 2.85 nCi/nmol) in the presence of 6 O m -ATP, 0.2m-CoA, 4m-MgC12, 100m-potassium phosphate buffer, pH 7, and 200m-NaF, without exogenously added fatty acids. Under these conditions the lipid labelling is conlined to phosphatidic acid. In a successive incubation, the phosphatidatelabelled microsomal fractions (obtained after 30 min of incubation) were sedimented, and the labelled lipid was converted at pH7 into diacylglycerol.
Phosphatidic acid was analysed after conversion into its dimethyl ester; the lipid was isolated and resolved into molecular species differing by the number of double bonds they contain by an AgNO, t.1.c. procedure. Diacylglycerols were analysed and separated into molecular species as above by AgNOB t.1.c. after conversion into their 3-acetyl derivatives. The high incorporation of sn-glycerol 3-phosphate into phosphatidic acid tetraenoic molecular species after very short time-intervals (Table I) indicates a certain specificity for the acylation of sn-glycerol 3-phosphate. On the other hand, the endogenous availability of different fatty acids might play an important role in this connexion. The decay of the incorporation rates for the various molecular species is different, owing again to the postulated endogenous availability of free fatty acids and/or, possibly, to the influence of the newly synthesized phosphatidic acid on microsomal enzyme activities.
The gradual increase in the percentage of saturated and monounsaturated phosphatidic acids labelled may be the result of a decrease in incorporation into di-, tetra-, pentaand hexaenoic species in the first 10min. After this time, a kind of regulatory mechanism of the production of phosphatidate molecular species takes place, the labelling of penta-and hexaenoic species being increased, accompanied by a decrease in the labelling of monoenoics. The microsomal phosphatidate phosphohydrolase, supplemented or not with the postmicrosomal supernatant, is very active in the conversion of phosphatidate 14.3 566th MEETING, CAMBRIDGE into diacylglycerol. In the presence of the postmicrosomal supernatant the rate of conversion of phosphatidate into diacylglycerol decreases with time (Table l) , reaching a maximal conversion of about 25% at 30min. From the analysis of the residual phosphatidate molecular species, the hydrolysis of microsomal phosphatidate was found to be preferentially directed towards monoenes and tetraenes, whereas it is less operative for hexaenes and dienes (not shown in Table l) , and is lacking for the saturated phosphatidate species. A satisfactory correlation exists between the above-mentioned disappearance of radioactivity content in phosphatidate molecular species and the appearance of the isotope in the corresponding diacylglycerol species (Table l) , except for the saturated species. How are these saturated diacylglycerol species produced, if the saturated phosphatidate species are stable on incubation? The possible answer is that transacylation mechanisms may be more operative for the synthesis of these molecular species.
The comparison of the cytoplasmic and microsomal phosphatidate phosphohydrolase activities towards phosphatidate molecular species does not suggest differences in specificity, since the percentage radioactivity distribution among residual phosphatidic acid molecular species is approximately the same in both conditions.
In further experiments, the endogenously labelled diacylglycerols were used as substrate for phospholipid synthesis. The microsomal suspension was incubated at pH 8 for different time-intervals in its supernatant with 1 m-CDP-choline or CDP-ethanolamine and 1Om-MnCI,, in the presence of 5Om-Tris/HC1. After incubation with each one of these substrates, labelled phosphatidate, diacylglycerol, triacylglycerol, phosphatidylcholine and phosphatidylethanolamine are found, whereas no labelling occurs in phosphatidylinositol and phosphatidylserine.
After 5 min incubation with CDP-choline, the conversion of labelled diacylglycerol into phosphatidylcholine and phosphatidylethanolamine is 37 and 7 % respectively.
Similarly, the conversion of microsomal diacylglycerol into phosphatidylcholine and phosphatidylethanolamine is 20 and 28 % respectively on incubation with CDP-ethanolamine. Choke and ethanolamine plasmalogens are also appreciably labelled. After 5min incubation with CDP-choline the labelled choline plasmalogens are about 6% of the total choline phospholipids. Conversely, after incubation with CDP-ethanolamine the ethanolamine and choline plasmalogens both represent 7 % of the labelling of the respective class. With respect to molecular species, Table 2 indicates that the synthesis of phosphatidylcholine and phosphatidylethanolamine from endogenous diacylglycerol is well evident even at incubation times as short as 5min. After that time labelling of lipid increases 
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BIOCHEMICAL SOCIETY TRANSACTIONS slightly. Tetraenoic diacylglycerols seem to be preferred for phosphatidylcholine synthesis, and the decrease in their labelling after 5min incubation suggests the possible occurrence of transacylation mechanisms. Hexa-and tetra-enoic diacylglycerols on the other hand are the preferred substrates for phosphatidylethanolamine synthesis. The labelling of the hexaenoic species also decreases after a short time, again supporting the idea of the Occurrence of transacylation mechanisms. Large amounts of 5-hydroxytryptamine occur in the snail central nervous system, and evidence exists that the amine functions as a transmitter substance in this situation (Gerschenfeld, 1973; Osborne, 1974; Cottrell & Macon, 1974) . Moreover, recent experiments have shown snail ganglia to possess an active uptake mechanism for 5-hydroxytryptamine (Osborne ef al., 1975), which suggests that re-uptake of the amine is the method of inactivating the transmitter at the post-synapticmembrane. In order to characterize the nature of the uptake of 5-hydroxytryptamine by snail central ganglia, the role of Na+ has since been investigated ( When snail nervous tissues are incubated at 25°C in media containing low (0.01-0.5p~) amounts of [3H]5-hydroxytryptamine, the tissues rapidly accumulate the amine, resulting in high (30: 1 to 13 : 1) tissue/medium ratios. An analysis by Lineweaver-Burk plots of the uptake data from experiments where tissues were incubated with various amounts (0.01-100p~) of 5-hydroxytryptamine showed that the uptake was resolved into at least two components. The high-affinity system had a K, value of 8.5 x 1 0 -8~, which compares well with the K, values for the high-affnity uptake of 5-hydroxytryptamine in the vertebrates (Shaskan & Snyder, 1970; Snyder et al., 1973) .
The uptake of 5-hydroxytryptamine is an energy-dependent system, since the rate of uptake shows not only saturation kinetics, but is also temperature-sensitive and Na+-dependent. The ions Caz+, Mgz+ and K+ had little influence on the uptake of 5-hydroxytryptamine. Kinetic analysis of data from experiments on the influence of Na+ on the uptake of 5-hydroxytryptamine suggests that for every molecule of amine taken up, one Na+ ion is necessary. In experiments concerned with the influence of ouabain on the uptake of 5-hydroxytryptamine, it was found that even very high concentrations of the substance (1 m~) only partially inhibited (30%) 5-hydroxytryptamine uptake. This was especially interesting, as ouabain is a potent inhibitor of the enzyme Na+ + K+-ATPase* (Bonting et al., 1962) , and this enzyme in its association with the sodium pump is thought to be involved in the energy-dependent uptake mechanisms of a variety of substances (Whittam & Wheeler, 1970; Schwartz et al., 1975) . It was therefore expected that the uptake of 5-hydroxytryptamine by snail nervous tissue would somehow involve the Na+ + K+-ATPase, but the very mild effect of ouabain shows that this is not the case. Further experiments revealed that the action of ouabain on 5-hydroxytryptamine uptake is complex, as even at O"C, where the sodium pump is inoperable, some inhibition of 5-hydroxytryptamine uptake could be demonstrated. However, the Na+ + K+-ATPase was Abbreviation: Na+ + K+-ATPase, (Na++K+)-dependent adenosine triphosphatase.
